Introduction: Descemet Stripping Automated Endothelial Keratoplasty (DSAEK) is currently considered the procedure of choice for the treatment of endothelial dysfunctions. Despite DSAEK being a promising procedure to improve visual acuity (VA), the ideal graft thickness donor still remains under discussion. Purpose: To analyze the influence of graft thickness on postoperative VA and complications in DSAEK surgery. Methods: Retrospective study of 112 eyes that underwent DSAEK surgery. Donor grafts were obtained by dissection with automatic microkeratome, using different head sizes. Central corneal thickness (CCT) of donor corneas before dissection was measured by ultrasound pachymetry.
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Introduction: Descemet Stripping Automated Endothelial Keratoplasty (DSAEK) is currently considered the procedure of choice for the treatment of endothelial dysfunctions. Despite DSAEK being a promising procedure to improve visual acuity (VA), the ideal graft thickness donor still remains under discussion. Purpose: To analyze the influence of graft thickness on postoperative VA and complications in DSAEK surgery. Methods: Retrospective study of 112 eyes that underwent DSAEK surgery. Donor grafts were obtained by dissection with automatic microkeratome, using different head sizes. Central corneal thickness (CCT) of donor corneas before dissection was measured by ultrasound pachymetry. The choice of the cutting depth was based on CCT measurements and the final desired residual corneal thickness, corresponding to the estimated donor graft thickness (EDGT). The eyes were divided into 3 groups, depending on the EDGT: <180 μm (Group 1), 180 -200 μm (Group 2) and >200 μm (Group 3). Intraoperative, postoperative complications and the best corrected visual acuity (BCVA) at 6 months postoperatively were evaluated, comparing these 3 groups. Results: The average EDGT was 164 ± 10 μm in Group 1188 ± 7 μm in Group 2 and 234 ± 30 μm in Group 3. At 6 months postoperative the average BCVA was significantly better in Group 1 (BCVA: 0.74 ± 0.20), compared to Group 2 (BCVA: 0.54 ± 0.20) and Group 3 (BCVA: 0.39 ± 0.18). Intraoperative and postoperative complications included: graft perforation during cutting (0.9% of cases), graft rejection (3.6%), primary graft failure (4.5%), and graft detachment (3.6%). Its distribution was uniform between the 3 groups. Conclusion: The study proves that DSAEK is an effective surgical technique for the treatment of endothelial dysfunction, demonstrating that the use of thinner grafts (EDGT < 180 μm) can improve the final visual outcome, with a significant improvement on BCVA, without increasing the risk of complications. In DSAEK surgery, the corneal graft is obtained from automated mode using the automatic microkeratome. The corneal graft or lenticule consists of posterior stroma lamella, Descemet membrane and endothelium. The cut depth is determined by the cutting head size used [1] [3] [6] . DSAEK offers many advantages over penetrating keratoplasty: it provides better tectonic stability, minimal induced astigmatism, early refractive stability, faster visual recovery, and reduced intraoperative and postoperative complica-
Although there is no questioning about the effectiveness of DSAEK surgery, with most patients achieving a best corrected visual acuity (BCVA) of 20/40 or better, there has been an ongoing discussion regarding the cause for only a relatively small percentage of patients achieve BCVA of 20/20, despite completely transparent corneas in the postoperative period. In general, there are two main hypotheses to explain this phenomenon. The first hypothesis is that the stromato-stroma interface is a problem that somehow results in optical degradation. The second hypothesis is that the added stromal thickness itself is what degrades the vision and simultaneously leads to greater morphological changes of posterior corneal curvature with a greater refractive shift [5] .
Even though isolated transplantation of Descemet membrane and endothelium performed at DMEK surgery (Descemet membrane endothelial keratoplasty) demonstrates superior visual outcomes compared to the DSAEK procedure, this technique is currently limited by the high surgical complexity (technical difficulty of preparation and handling of the lenticule, with a high risk of substantial endothelial cells loss) and higher postoperative complication rates, including lenticule detachment and iatrogenic primary failure [5] [6] .
In an attempt to improve the visual outcomes of DSAEK surgery and at the same time keep the reduced complication rates, several aspects of this procedure have been refined, and recently the attention has been turned to the graft thickness [6] . Thus, several studies have sought to demonstrate if the donor graft thickness influences the final visual outcome. Some recent studies suggest that thinner grafts may be associated with a better visual outcome
However, other studies found no correlation between graft thickness and vision
Due to the lack of clear evidence to support the use of thinner grafts in DSAEK procedure, the purpose of this study was to analyze the influence of graft thickness in visual acuity and in intraoperative and postoperative complications rates.
Materials and Methods
This is a retrospective study of 112 eyes with bullous keratopathy who under- The choice of the cutting depth was based on CCT measurement´s and the final desired residual corneal thickness that corresponds to the estimated donor graft thickness (EDGT).
Pachymetry was performed to all corneas before the cutting procedure to determine the real tissue thickness and choose the appropriate microkeratome head(s). Thickness measurements were taken and an average of 5 pachymetry readings was calculated.
The tissue remained mounted on the artificial anterior chamber. Microkeratome dissection was made using a 300-to 450-microkeratome head, depending on the tissue thickness, with the goal of ultimately creating a graft with a desired thickness of approximately 150 μm. Thus, the CCT was used to select the cutting head size predicted to achieve the desired graft thickness.
The donor lenticules were then placed on a Teflon block with endothelial side up and trephined using an appropriately sized corneal trephine (8.0 or 8.5 mm).
DSAEK surgeries were performed by one of four experienced surgeons, and in all of them was used the following surgical technique: a nasal 4.5 mm and temporal 1.5 mm incisions were made in the clear cornea at 3 and 9 o'clock; a 1.5 mm incision was made in the clear cornea at 6 o'clock to the anterior chamber maintainer infusion line filled with balanced salt solution; a "T" shaped DSAEK stripper was used to remove the host endothelium and Descemet membrane along the circumference corresponding to the epithelial 9 mm ring mark; it was also performed a peripheral iridectomy at 6 o'clock; the donor lenticule was introduced in the anterior chamber and the coaptation of the lenticule was made to the host posterior corneal stroma with an air bubble.
The main exclusion criteria from this analysis were patients with significant ocular comorbidities, which could affect the final visual acuity, such as severe glaucoma, retinal macular diseases and amblyopia or patients submitted to other previous intraocular surgeries, except for cataract surgery with intraocular lens implant.
The eyes were divided into 3 groups, depending on the EDGT: <180 μm 
Results
This study analyzed a total of 112 eyes from 95 patients, who were treated with DSAEK surgery. These eyes were divided into 3 groups, depending on the EDGT: <180 μm (Group 1), 180 to 200 μm (Group 2) and >200 μm (Group 3).
Group 1 included 37 eyes, Group 2 included 36 eyes and Group 3 included 39
eyes. The average EDGT was 164 ± 10 μm, 188 ± 7 μm and 234 ± 30 μm in Group 1, Group 2 and Group 3, respectively (Table 1) . Statistically there was no significant difference between the 3 groups with regards to the age, gender and preoperative BCVA (Table 2 ).
Six months after endothelial transplantation, the 3 groups showed a significant improvement in BCVA (P < 0.001). In Table 3 are presented the preoperative and postoperative BCVA according to the donor graft thickness. (4.5%) and 4 cases of graft detachment (3.6%). Surgical complications were evenly distributed over the 3 groups (Table 6 ). 
Discussion

Conclusion
In conclusion, our study showed that DSAEK is an effective surgical technique in the treatment of endothelial dysfunction, demonstrating that the use of thinner grafts (EDGT < 180 μm) can improve the final visual outcome, with a significant increase in BCVA without increasing the risk of complications. However, remains to be determined what will be the ideal graft thickness that is simultaneously effective and safe. Therefore, more prospective studies are still needed.
